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(54) PLANT GROWTH REGULATOR 

(57)Abstract: 

PURPOSE: To obtain the title plant growth regulator promoting growth, harvesting crops in a 
shorter period, showing excellent plant growth regulating action of increasing an amount of 
harvest, comprising a peroxidase as an active ingredient, by application to leafy vegetables, fruit 
vegetables and grains or seed immersion. 
x CONSTITUTION: A plant growth regulator comprising a peroxidase, which is a heme protein 

containing ferric ion and an enzyme of catalyzing oxidation of various compounds in the 
presence of H202 or an organic peroxide, as an active ingredient. The peroxidase is obtained by 
extracting from a peroxidase- containing plant such as horseradish, Japanese radish, fig, rice 
hulls and purifying. Foliar treatment, seed immersion, immersion treatment by cutting in the case 
of cuttage, etc., as a method for use. A period for use is preferably from vegetative stage to 
reproductive stage. The amount of the plant growth regulator used is 1-2,000ppm as 
concentration of the agent in foliar treatment of aqueous solution and 1-2,000ppm in seed 
immersion. 
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English Translation of JP, 03-251510, A C J? , 7 -<(U 6 f , B 
* NOTICES * 

1. This document has been translated by computer using translation software, PAT-Transer V7 
produced by Cross Language Inc. So the translation may not reflect the original precisely. 

2. The word which can not be translated is expressed by Japanese character. 

3. The drawings and tables are not translated. 



[Claims for the Patent] 
[claim 1] 

The plant growth accelerator which contains a gone oxidation enzyme as an active principle 
substantially in the range where operation of ethylene does not appear. 
[Detailed Description of the Invention] 
[Industrial Application Field] 

The present invention relates to a plant growth accelerator. The plant growth accelerator which 
assumes a gone oxidation enzyme an active principle is related to in detail. 
[Prior Art] 

As a plant growth regulator, plant hormone such as auxin, diBerri Ren kind, cytokinin, ethylene 
is known to the public conventionally. These plant hormone can bring various effects with a 
very small amount as against a plant, but on the other hand when it is superabundant, and it 
is given, bad influence is given, there is a problem to have to decide a kind and the appl icat ion 
densi ty of a hormone by a growth stage of a plant and a kind of a plant, an environmental di f ference 
to surround closely again. 

[Problems to be solved by the Invention] 

It is for a problem to be solved by the invention to solve the drawback of an accelerant promoting 
plant growth among conventional plant growth regulators in particular. 
[Means to solve the Problems] 

As a resul t of a plant growth accelerator was done, and a superior thing of the promo t ion operation 
should have been found, and having repeated a study zealously to solve the problems that people 
of present invention mentioned above, a par oxidation enzyme found a thing having plant growth 
promotion operation, and the present invention became finish. 

Operation of [invention and constitution] 

A gone oxidat ion enzyme is distributed over a plant organization, an animal organization, blood 
widely, is confirmed that some microbes secrete conventionally. A study is made about an existing 
gone oxidation enzyme for a long time in particular in that all over the plant organization , 
about a role of the physiology, many reports are done. When they are summarized, it seems to 
be next. 

(1) That activity of the soft-headed oxidation enzyme which is included all over the 
organization when a plant body is infected with disease-causing germs rises is reported. For 
the operative example, reports such as par oxidation enzyme activity rising in the soy bean 
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organization which infected par oxidation enzyme, cellulase, catalase, enzyme activity such as 
# U H^y^^iL uj — - tf rising, activity of a par oxidation enzyme rising with increase of a 
content of carbohydrates and reducing sugar in the tomato leaf which infected a tomato mosaic 
virus, a soy bean mosaic virus in the latter period of infection can be given in organizations 
of the navel orange which infected so-called black rot such as Phytophthora citrophthora or 
Diplodia natalensis. 

(2) That activity of a gone oxidation enzyme is high in the kind that resistance as opposed 
to plant disease-causing germs is high is reported. When it crawled in a thing, the paddy-rice 
which there were gone oxidat ion enzyme and protein pecul iar to the dove pea which showed resistance 
to ^^tt mosaic as the operative example, and a high kind of resistance and a low kind older 
brother rice cake disease-causing bacteria were inoculated for exobasidium disease, rise speed 
of par oxidation enzyme activity in the whole organization of the former compares with in the 
latter, and reports such as rapid things can be given. 

(3) The report that a gone oxidation enzyme is related to in secretion of plant hormone, 
regulation is made. When endogeny ethylene generation and fallen leaves process what is 
inhibited, a rice leaf at auxin and ethylene without a soft-headed oxidation enzyme being 
activated with a non-susceptibility hinoki X5f t> (an insecticide) by X5ft> when it 
is processed so that rather is obstructed, as the operative example, par oxidation enzyme activity 
rises to a hinoki, reports such as activity of a par oxidation enzyme and a polyphenol oxidation 
enzyme of the whole rind of a fruit rising because an attack processes inhibited thing, Lacey 
at a very small amount of ethylene can be given. 

(4) A report to suggest that a gone oxidation enzyme participates in differentiation and growth 
of a plant is done, as extension and differentiation of a root of a plant advance to indoleacetic 
acid oxidation activity of a par oxidation enzyme, it is to develop. 

Various reports are made about behavior of a gone oxidation enzyme in the whole plant composition 
as things mentioned above, but a report on reaction of a plant body when a direct par oxidation 
enzyme was given a plant body and the seed is not done. Thus, as for the people of present 
invention, the outside gives a plant body and the seed a gone oxidation enzyme, as a result of 
having observed the reaction, a gone oxidation enzyme discovers a thing having plant growth 
promotion operation, the present invention became finish. 

In addition, it is wide, and operation to promote growth of a plant is said with plant growth 
promotion operation here , for example, promotion of growth of a plant, promotion of germination 
rooting, enlargement promotion of fruit, yield increase of cereals can be exemplified. 

A gone oxidation enzyme hanging to the present invention next is explained. A gone oxidation 
enzyme is hemoprotein including an iron ion of 3 values, and it is the enzyme that a catalyst 
does the oxidation of various kinds of compounds in the presence of oxygenated water and organic 
peroxide. For example, Chance explains an action machine product of a gone oxidation enzyme 
of West wasabi as follows. 

POD + H202 « — ► Complex I 
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Complex I + AH -» Complex 1 1 +A 

Complex II + AH — POD +A+ 2H20 

It is a POD: gone oxidation enzyme here 

An AH: reduction type donor 

An A: oxidized form donor 

A gone oxidation enzyme is the enzyme that a catalyst does oxidation reaction of various kinds 
of compounds in the presence of a peroxide in this way. When a par oxidation enzyme was 
deactivated by heat-treating to confirm that this plant growth promotion operation depends on 
a soft-headed oxidat ion enzyme next, the thing which is not heat-treated is given a plant, those 
plant growth promot ion operation was observed. As a result, as for the growth promot ion operation, 
growth promotion operation was accepted only about the latter to the former without it being 
recognized. 

Leave extraction and purification, and a gone oxidation enzyme with the present invention is 
used by materials containing a gone oxidation enzyme, but it is natural that Quant ity and dual ity 
of impurities included with a par oxidation enzyme by degree of the refinement are different. 
It examined how the impurities influenced plant growth promotion operation of a gone oxidation 
enzyme. A sample containing the gone oxidation enzyme that refinement degree was different is 
that is to say prepared, those plant growth promot ion act ion was observed. As a result, activity 
was recognized in the sample that RZ value 0. 1 were older than more than 106/g unit about a rice 
fir Gullah gone oxidation enzyme. In addition, a thing except a rice fir Gullah gone oxidation 
enzyme, the thing that, for example, was similar about West wasabi and a gone oxidation enzyme 
from a microbe were recognized. 

Activity (U) and an RZ value of a gone oxidation enzyme are explained here. 

Activity of a gone oxidation enzyme assumes guaiacol and oxygenated water ground substance, 
increase of absorbance of 470nm by enzyme reaction is measured. Quantity of enzyme which 
increased absorbance 0.001 in 30 degrees Celsius for one minute was had, and it was expressed 
as 1U (a unit). 

RZ value is the ratio of absorbance in 275nm and 403nm, (A403nm/A275nm) . This value presents 
the ratio of a hem content as opposed to a protein content in gone oxidation enzyme solution, 
it is with an index of the refinement degree of a gone oxidation enzyme. It is reported that 
the value is 3.04 in the case of a pure West wasabi gone oxidation enzyme. 

A gone oxidation enzyme is really convenient for agriculture and the gardening area in a case 
to utilize a gone oxidation enzyme when it is concentrated the refinement. For example, 
transportation to the use spot is easy, and safekeeping to the place that is not too cruel that 
there is not of the environmental temperature and humidity rising too much again becomes easy. 

A plant can extract a gone oxidation enzyme from a plant organization without distinction of 
a kind in what there is at a plant organization widely as had described earlier. However, a 
par oxidation enzyme is cheap, and it must be done extraction and purification to utilize growth 
promotion operation of a gone oxidation enzyme widely in agriculture and the gardening area. 
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When this point is considered, for a condition to extract a gone oxidation enzyme, that containing 
a gone oxidation enzyme abundantly, the thing that are easy to be obtained, a thing, the materials 
which there is abundantly are cheap can be given. West wasabi, Japanese Raphanus sativus, a 
fig, a rice fir Gul lah can be nominated for the example , in addition, a thing of a microbe origin 
can be used, too. However, a gone oxidat ion enzyme hanging to the present invent ion is not 1 imi ted 
by these kinds. 

As discussed above it was extracted from a plant organization or a microbe, and a gone oxidation 
enzyme in the present invention was refined, and it was produced. 

It may be just used, and the gone oxidation enzyme that the present invention was produced is 
mixed with the suitable carrier which seems to be liquid medicine and Cray, talc, the kaolin 
which made, in addition, solvents such as water dissolve, a drug is done to powdered medicine 
and granule, and it can be used. 

A method of use of the present invention agent depends on a method to apply dipping processing 
of a cutting or powder or a thing of form of paste to the part that rooting is expected as for 
the stalk and phyllome scatter or seed dipping, a cutting. Furthermore, the present invention 
agent adds a surfactant so that leaf expression is worn, and a medicine is easy to seep in the 
stalk and phyllome scatter, and it can be used. In addition, it can be mingled with liquid 
fertilizer, a sterilizer, an insecticide, plant hormone. 

It is desirable the use time of the present invention agent is taken for reproductive stage 
from vegetative stage, and to use, but is not limited to in particular. 

Quantity of use as opposed to a plant, of the present invention agent is described next. 

It is decided to display the soft-headed oxidation enzyme activity value and use density in 
invention agent to show to that quantity of use of the present invention agent. Soft-headed 
oxidation enzyme activity in use time can be calculated by this, and quantity of necessary use 
gets possible to be given by the preferred density as against a plant. 

Quantity of use of the present invention agent is different by means of a kind, and a growth 
stage of a plant, a method of use or the use time, but, for purposes of example, quantity of 
use of the present invention agent having 108U/g, RZ =0. 1 is described. When it is scattered 
on a stalk and phyllome of a plant with a water solution, 1 - 2000ppn (102 or more soft-headed 
oxidation enzyme activity, 2 x 105U/ml) is preferable, and the densi ty is 10-1500ppm wi th this 
agent (103 or more gone oxidation enzyme activity 1. 5 x 105U/ml). The density of this agent 
is l-2000ppm in seed dipping, and preferably i,t is 10-1500ppm (103 or more gone oxidation enzyme 
activity 1. 5 x 105U/ml). Preferably it is 5-48 hours for 1-72 hours in dipping time of a seed. 
When it is used, for a cutting, l-2000ppm are preferable, and preferably the density to use for 
cutting dipping, powder or paste application is 3-24 hours for 1-48 hours in the cutting dipping 
time that is 10-10000ppm (soft-headed oxidat ion enzyme act ivi ty, 103 - 106U/ml) . But when powder 
or paste was applied, jt plants a cutting after application promptly. 

[Effects of the Invention] 

An effect using the present invention agent is growth promotion of a plant. Growth is promoted 
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to a stalk and phyllome part, the cause departments by a stalk and phyllome scattering the present 
invention agent on a kind of Chinese cabbage, green vegetables such as salad, a crop is enabled 
for the early stage, yields increase, too. In addition, there is Ken seedling upbringing by 
seed dipping and the stalk and phyllome scatter for husks such as a tomato, a cucumber, an eggplant, 
greens and fruits such as a green pepper and rice, wheat, increase of a harvest can be planned 
again. 
[Examples] 

The present invention is explained by an example as follows. 
Example 1 

Sowing did salad in Vagner pot of 1/4,000 ares that soil of a marketed flower was put in on 
March 15. On March 20, a gone oxidation enzyme water solution was scattered on a stalk and 
phyllome enough twice on March 27. In addition, distilled water was sprayed as no processing 
equally. Leaving ten individuals prepared well, growth was investigated on May 1. In addition, 
the manure gave N: 0. 4g, P: 0. 4g, K: 0. 3g in compound fertilizer per one pot on March 28. 
A used gone oxidation enzyme seems to be next. 
A fir Gullah gone oxidation enzyme 
It is extracted than a rice fir Gullah, and it is made 
Enzyme activity 108U/g, RZ value 0. 1 A West wasabi gone oxidation enzyme 
It is extracted than West wasabi made in Sigma company, and it is made 
Enzyme activity 1. 5 x 109U/g, RZ value 0. 3 A microbe gone oxidation enzyme 
It is made than culture fluid of filamentous fungus Arthomyces ramosus made in Suntory 
Corporation 

Enzyme activity 4. 8 x 108U/g, RZ value 2.5 

The stalk and phyllome scatter of a gone oxidation enzyme increased dried foods weight to a 
stalk and phyllome part, the cause departments. 
Example 2 

Sowing did a kind of Chinese cabbage in Vagner pot of 1/4, 000 ares that a vermiculite was put 
in on March 31. On April 7, a gone oxidation enzyme water solution was scattered on a stalk 
and phyllome enough twice on April 17. In addition, distilled water was sprayed as no processing. 
Leaving 15 individuals prepared well, a growth state was investigated on May 19. In addition, 
the manure gave N: 0. 4g, P: 0. 4g, K: 0. 3g in compound fertilizer per one pot on April 10. In 
addition, additional fertilizing assumed N: 0. lg, P: 0. Ig, K: 0. lg in liquid fertilizer on May 
9. 

A used gone oxidation enzyme seems to be next. 
A fir Gullah gone oxidation enzyme 
Enzyme activity 106U/g, RZ value 0. 1 
A West wasabi gone oxidation enzyme 
It is the same in example 1 

The resul t was shown to table 2. A low fir Gul lah gone oxidat ion enzyme of soft-headed oxidat ion 
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enzyme activity increased cereals weight to stalk and phyllome region, root region by what a 
stalk and phyllome sprayed same as active high West wasabi par oxidation enzyme. 
Example 3 

After doing sowing, it planted a seedling permanently in Vagner pot of 1/5,000 ares that were 
able to enter in soil of a flower by a WbeT held tomato seedling (kind Taro Momo) on March 8 
for 80 days. A gone oxidation enzyme water solution was scattered on a stalk and phyllome and 
fruit after permanent planting four times on April 11 on April 7 on March 18 on March 10. It 
was worked to nothing, and distilled water was sprayed. And, on May 9, fruit is harvested for 
22 days for 18 days for 15 days for 12 days, it was investigated. In addition, one ward assumed 
four pots. In addition, the manure gave N: 0. 8g, P: 0. 8g, K: 0. 6g per once in compound fert i 1 izer 
four times on May 12 on April 14 on March 28 on March 9. A used gone oxidation enzyme is similar 
to example 1. The result was shown to table 3. A harvest of fruit and increase of W-i^WzS. 
per 1 were seen by the stalk and phyllome scatter of a gone oxidation enzyme. 

Example 4 

Dipping does a cucumber seed. (mWLtfLJ&WM$]J&) in distilled water as no processing in a gone 
oxidation enzyme water solution again for two days, sowing did 3 on a bee of a diameter of 9cm 
that a vermiculite was put in promptly. It was June 1 on the sowing date and time. Leaving 
one good individual of a germination state, it was assumed one ward of five pots. The manure 
gave N: 0. 16g, P: 0. 16g, K: 0. 12g per one bowl on June 13. And a growth state was investigated 
on July 13. A used gone oxidation enzyme is similar to example 1. The result was shown to table 
4. Because dipping did a seed to a gone oxidation enzyme, cereals weight was increased to a 
stalk and phyllome part, the cause departments. 

Example 5 

A mark printed on the unsealing line of a green sprig of a metaseQuoia was planted a cutting 
of to Kanuma soil after dipping in distilled water as no processing in a gone oxidation enzyme 
water solution promptly again for eight. hours. A state of rooting was investigated on August 
24 after 60th. It is assumed one ward of 20, and it is two constituency system Hilfc. 

A rice fir Gullah gone oxidation enzyme (108 active value unit /g RZ value 0. 1) was used. The 
result was shown to table 5. Rooting was promoted by dipping disposal of gone oxidation enzymes. 

Example 6 

Paddy-rice (kind Sasanishiki) was crossed on May 15, and sowing was done in St*cJg± 0. And 
it was transplanted in a pot of 1/5, 000 ares that it was drawn on June 15, and fet£Jg± 0 was 
put in. On May 24, dist i 1 led water was scattered on a stalk and phyllome as no processing with 
gone oxidation enzyme solution enough again on June 21 on June 1. And an above ground part was 
harvested on October 5, and yield invest igat ion was performed. 1 1 was assumed one ward of three 
pots. In addition, it wants to be used, and it faces each other, and is contained N: -0. 6g, P: 
1. 2g, K: 1. lg per 1.7kg a manure ingredient by StJUthh 0, quantity of manure ingredient per 
one pot used ig± so that it was with N: 1. 2g, P: 2. 2g. In addition, N: 0. 3g, P: 0. 08g, K: 0. 3g 
were given per one pot in compound fert i 1 izer on August 1. A used gone oxidation enzyme is simi lar 
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to example 1. The result was shown to table 6. It increased a yield that a stalk and phyllome 
sprayed a gone oxidation enzyme. 



Dipping did a paddy-rice (kind Sasanishiki) kind fir in distilled water as no processing in 
gone oxidation enzyme solution again for two days. And it was transplanted in a pot of 1/5, 000 
ares that i t was drawn on May 15, and 5|£#ci§± 0 was put in. And an above ground part is harvested 
on October 5, yieldinvestigation was performed. In addition, fertil ising is similar to example 
6. A used gone oxidation enzyme is similar to example 1. The result was shown to table 7. It 
increased a yield that dipping did a kind fir in a gone oxidation enzyme water solution. 



After having washed with water with a threshed rice seed (Sasanishiki) well, dipping was done 
in 0. 3$ next zinc bare acid sodium solution for 30 minutes, and it was sterilized. After having 
washed with water with sterilization water well, entered the laboratory dish which they dried, 
and spread filter paper by 50, and by 10ml added enzyme liquid of each density (lOOppm, lOppm, 
lppm) about various enzymes liauid which sanitized filtration (a rice fir Gullah gone oxidation 
enzyme, a West wasabi gone oxidation enzyme, a microbe gone oxidation enzyme). Boiled lOppm 
enzyme liquid was used as a contrast ward for sterilization water and 30. 

It makes it is kept warm at 30 degrees Celsius for 72 hours, and germinate, an extended bud 
and length of a root were measured. This result is shown to table 8. 

Activity value of each used enzyme, 

A rice fir Gullah gone oxidation enzyme 

5. 7 x 109U/g, RZ value 1. 59 

A West wasabi gone oxidation enzyme 

1. 9 x 109U/g, RZ value 0. 8 

A microbe gone oxidation enzyme 

4. 8 x 108U/g, RZ value 2. 5 

It was met. 

Each examination ward was provided with a contrast ward so that the examination date and time 
on each enzyme were different. 

Neither enzyme solution which deactivated soft-headed oxidation enzyme activity by 
heat-treating showed growth promotion operation, but growth promotion operation was recognized 
about the enzyme solution which, on the other hand, was not heat-treated. 



Example 7 



Example 8 



(i9)b#bh$wt <jp) 02) ^ jj^p & $ (B2) (nmwmm^mn 

#^7-91169 

(24) (44)£tfSB ¥^7^(1995)10^ 4 9 



60 iota* mmn fftimm&n fi &*3u*sm 

A 0 1 N 63/00 D 



»2R«©»1(£ 7 H) 



(21) fflR#^ 

(22) mfiB 

(65)£W## 
(43)&HB 



$NH¥2 -46646 

¥f£24p(1990) 2 E26 B 

4&W¥3 -251510 

3 ^(1991)11^118 



(71) USA 999999999 

*ito*KflrmGr&K:ltB2I4 T@15# 1 

(71) meA 999999999 

3t§C«3Bf «KT«-& 3TB 5— 18 
(71)ffl®A 999999999 

ft»l&#^*m*Ktt«*«T 1 TB23»24 

mmmm x® Bit 

3RA»*w»ja«iBnisais ITS 3— 22 

(74)«8!A J1H & 



(54) CI89!«0*fM ffift^SflSUflJ 

[«*©««) 



tfttMMU*. IMMUft, jfc««»ci2;< 



-1- 




tf ^)gtt^±#t * c itfiMrSixTv* 

S, -tOft^Wi: LTtt, Phytophthora citrophthora 
^Diplodia natal ensis* <Z>3fWJB«C»!tcaSS^ L/c^ — 

7— if, #*7-if, #!)#7^faot-*«(OBS 

( 2 ) ttft4untictt-t- s mmk& s w 

> K * tm«MPrco^— * if <!: S 6 K^fiFffi LT 

(3) 4fi^*/W& 

It, ty*ic^$^*v (MM) »«fst, 
JNBBtttt / *-Ctt/<— *dp-^— tf*^ ^ ^vic <t 




ire* t) , ia»ffc**^*«iaKft«o»aET-efli* 

t^^-Th^^y-^CO^^tCO^T, Chanced 

POD-f H2<) 2 < ►Complex I 

Complex I -h AH— ►Complex 11 + A 
Complex II+AH— P0D+A + 2H 2 0 
r w-CPOD:/^— tf 

y-if(COVMTfi«tt^l0 6 /g^^y hfiLk. RZffl^O. 1 

::tv^t#^- ifOSft (U) fcRZ*(COV^T» 
SrSKirL, J:5470nm(O»3fefl[<?5it»parja9 

5»*ttfco-C10j(as:yM atSlfco 
RZffitt, 275nm^403nmiC^tt^Si)ta[^>it*efc^ (A 

4 03n»/A 2 76nJ « -^>ttt±^ 



-2- 



j: v mmmztev z*-***,?— Mmmmnx%& 
g, rz=o. i&&-o*&wM<omm&ia^x'&^2> 0 * 

2000ppn t^-^- ^Sttt LT10 2 ~2 X10 s U/m 
1) , £J*U< «10~1500ppm (X— ^dri^— tffg^lO 

3 ~i.5xio 5 u/mi) -efcs. a^affltcj&v^rti^sijo 



jRSl4l~2000ppmT-£>9, <tf* L< fil0~1500ppm (✓« 

— *^->y— ^ei4io 3 ~i.5xio 5 u/mi) a^- 

£>jgg?l$|!0tt: 1 ~72B#Pflffo 9 , $}$. L < »i 5 ~48B#R8 
•CfcSo if UfcK&ffl JfL^aS, *&*X»4 
7s hMliffifflfSitlJ 1 ~2000ppm»* U < (41 
0~10,000ppm (^-iif-i//-fgtti ltio 3 ~io 6 u/ 
ml) -efct). }f L^g»PtKttl~48^-C*)'), 
t < 14 3 ~24^-e*>So {& L^Xtt^-X h Sr&fc 



bit*) . ltXfit>ii^C-r5„ 

?y, tr— vxDij/iMS^^- a^<d 

m m m 
ii 

i $ JVC t * -5 7Eco± £ Aixfc 1/4000T— A^<0 V {f^fr 
#5/ MciJ-9yS?Sr3fll5 0iCffiffibfc o 3U20B. 3 
^ 27 B \c 2 H/<— If *^€r^»ic^36lc« 

SE^tt 3 28 0 [Z 1 tK y h S fc •? ftRfeSE^-CN-.O. 4g. P: 
0.4g, K:0.3g«r-^x.fc„ 

mm lfc^-*=ifvy-fli»:fflj: 5 -c*fo£„ 
- * 5 #9'<— tf 

»as«H4 l0 8 U/g> RZffi 0.1 

SigmattK £S#7i^tfJ:9tttiSf^5!i 
1.5X10°U/g, RZfit 0.3 
• »±^^-^^~>^— ^ 

h y — tija ^t^aiArthoaiyces ramosus<D^#jSi; 

mmm& 4.8xio 8 u/ g , kzu 2.5 







lOOffo 




10m 


is?-** 
100W 


m»M*po);<- * * i/ tf 


0 


10 4 


1.5X10 4 


4.8xio 3 


4.8X10 4 






0.358 


0.492 


0:546 


0.401 


0.433 


mat 


100 


137 


153 


112 


121 



-3- 







-***>5^— If 

lOOffB 


10m 


10m 


100m 






0.175 


0.198 


0.183 


0.189 


0.222 




100 


113 


105 


108 


127 



MC/h»*«r3fl3iH«ClMILfc. 4^70, 4^170 

J31O0 HSfc>9ft*lE»"T?N:0.4g. P:0.4g, K:0. 

3g£r^;tfc 0 *fc5^ 9 BJc:«#K»t?N:0.1g, P:0.1 
g, K:0. lg^igieUfCo 



at 



mmm& io 6 u/ g , nzm o. 1 







+ tf 
1000m 


10000pm 


10gH 


**^y~if 

loom 


IfeftrJS* * * -> y — tf 


0 


10 3 


10 4 


1.5X10 4 


1.5X10 5 






0.474 


0.623 


0.652 


0.553 


0.555 




100 


131 


138 


116 


117 






0.089 


0.108 


0. 122 


0.098 


0. 103 




1 00 


121 


137 


110 


116 



5) ^r3^ 8 0^^cD±$rAnfel/5OOOr-/^l7>/^ 
^7hC3l(SLt 0 £fit|£3£lO0, 3J3180, 4^ 

7 0, 4nnBiz4®s<—**i/y-i£frmm&mmR 

T5^ 9 0, 120, 150, 180, 220, 250, 290, 31 
0, 6^ 5 0, 9 0, 150, 220, 260|C^HSriR^ 

ttffcfiK«5»"ei(siafc*)N:0.8g, P:0.8g, K:0.6g£r3,S 
90, 3J3280, 4,8140, 5fll2 0(C4[Hl#^^:o ^ 

«Lfc^-**^y-*tt3ai«i fcw«-cas>« 0 asm 

fC 0 







if 

is?—** 

loom 


10m 




0 


10 4 


1.5X10 4 




6817 
(100) 


7659 
(112) 


7146 

(105) 




134 
(100) 


142 
(106) 


146 
(109) 



M*mmt. aitmnmt lt&«*k2 awaatu 

0^1 $J^£: 9N:0. 16g, P:0. 16g, K:0. 12g$r^x.jt 0 



-4- 



s * * > ? — e <nwm t « 




100m 


100m 


1000m 


10m 


g»»+0V< - * * C 5^- if 


0 


4.8X10 4 


io 4 


10 s 


1.5X10 4 


SOB 




0.269 


0.291 


0. 312 


0.300 


0.294 




100 


108 


U5 


112 


109 






0.045 


0.048 


0.052 


0.053 


0.059 




100 


107 


116 


118 


131 



mmms 

±UlJf U*£fTofc. (8J3250) . 6O0*£<£>8J3 24 0 



«8 



0.1) SrtetfLfc. tt*W:||S5*tc**Lfc. ✓< 





««« 


iom 


loom 


1000m 


IQOOQm 




0 


10 s 


io 4 


10 s 


10« 




16.0 


16.0 


18.5 


16.0 


16.5 




2.5 


2.5 


2.8 


2.5 


2.8 




4.5 


5.0 


5.0 


5.0 


4.5 



iOCSilt *Lr6^150^<^fcl^«C« 4 «±O 
3rA*t7bl/5000T— frO>#y MC<£«&fTofco 5^24 

fcM&Si: LTfcf^***lc*#** Lfc 0 * LT10 



SB 



##1. 7kg^/c9N:0.6g, P:1.2g, K:l. lgtt$nt*J 
0, UyhSfc^Ji!lMM^:1.2g, P:2.2g£& 
*J:5fc#±«r«MJUfc. £*:8J3 1 Bl^b*«3*-ei 
tKs/ h^fc9N:0.3g. P:0.08g. K:0. 3g£r-£x.fc 0 ffiffi 

l*i^<— ifttnii60»i tmm-ehZo 







10M 


100m 


4 S iSy^ 
1000m 


10m 


loom 


t£(^„ h/,u) 


0 


io 3 


10 4 


10 5 


1.5X10 4 


1.5x10 s 




27,5 
(100) 


32.1 
(117) 


32.4 
(118) 


33,6 
(122) 


38,4 
(140) 


43.1 
(157) 



T5^ 15 a < ^*>v^*t^lg±o4rAix^:l/5000r— /v-^o 



-5- 







if 

10m 


if 

100m 


looom 


10m 


loom 




0 


10 3 


10 4 


10 5 


1.5X10 4 


1.5x10 s 


*Hfc) (g) 


29,0 
(100) 


34.0 
(117) 


35 t 3 
(122) 


4L0 
(141) 


34,2 
(118) 


32 t 8 
(113) 



(csofe-foAtt, «iil»abfc#a»lRfK 
ys<— if, H#!7lMr/<— tdri/^- if. f& 
tf) lCO^T#fi£ (lOOppra. lOpp 
nu lppm) <0»*}K*10iDl-foaa!wLfc. ttHSEfcLT 
8£3§*& 30#«:$fc Lfc lOppm^^f^^ffi V 

30^-072^*^^X51*$^, #ftufc*atm«>* 

5.7X10*U/g. RZffl 1.59 

l.gxiO^U/g, RZflt 0.8 
• if 
4.8X10 8 U/g, RZm 2.5 



m 



8 



— -tfcofffigl 


— t? 






100W 




12,7 

(no) 


12,0 
(105) 


14,2 
. (105) 




29.5 
(109) 


29,0 
(104) 


35,0 
(104) 





— e 






ion 




11,6 
(101) 


13,5 
(118) 


15,4 
(114) 


fits 


27,9 
(103) 


31,4 
(112) 


44,7 
(133) 


lffa 




12,8 
(111) 


13,5 
(118) 


14.2 
(105) 




27,1 
(100) 


29,0 
(104) 


34,0 
(101) 






11.3 
(98.2) 


11.9 
(104) 


13.6 
(101) 




26.8 
(99.2) 


27.2 
(97.1) 


32.9 
(98.2) 


Mm 
(*) 


#n 


11,5 
(100) 


11,4 
(100) 


13,5 

(ioo) 




27,0 

(ioo) 


28,0 

(ioo) 


33,5 

(ioo) 


3ttfeB8$ 


1J18B~ 
l^HB 


1J313B~ 
1J316B 


1^19B~ 
1JI22B 



( )fl&imittM*100iLfci£ffitfffiT*'K 

ft /bo 



Uj^m«if5grtTiiji»ri2— 46 ^«m»Fmm«8Eft^-*Bri Tg23#24 



-6- 




(56)##3tiR Mm BS47-1305 (JP, A) 



